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Abstract 
Emergent challenges in medical education support an implementation of trans-disciplinary case-based learning. We propose a 
case-based blended learning framework, synergistically combining textbook, e-learning cases and a simulated patient course in 
medical education. A novel server system architecture allows patient data to be automatically transferred from the Vienna 
General Hospital to the Medical University of Vienna, and then imported into an e-learning template, in which online MCQ 
questions can be generated. We present one example of a transferred, imported and completed anxiety disorder e-learning case, 
currently implemented in the pre-clinical psychiatry course.  This framework facilitates the creation of up to date teaching 
content, while addressing difficulties in transforming declarative knowledge into procedural-knowledge and -skill, (background 
knowledge into clinical reasoning) especially in domains which profit from a structured learning approach in creating a close link 
in understanding between functional morphology and clinical presentation. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
In the European Higher Education Area the following declarations have had impact upon the ongoing 
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development of Learning Sciences and Medical Education: The idea of using Information and Communication 
Technologies in achieving greater competitiveness and quality in research and education first appeared in the Prague 
Declaration (Bologna Process, 2001). In the Leuven Declaration (Bologna Process, 2009), special attention was 
given to new approaches in the teaching-learning processes and the Budapest-Vienna Declaration (Bologna Process, 
2010)  led to the accord of fostering a consistent, standardized implementation.  
In Viennese medical education, the process commenced with the revision of a domain-specific curriculum to the 
implementation of integrative problem-based learning scenarios in 2001 (Merl, Csanyi, Petta, Lischka, & März, 
2000) while outlining strategies in the implementation of case-based learning (Gagnier, Riley, Altman, Sox, & 
Kienle, 2013). 
1.1 Objectives in Medical Education 
 
Foci should be set on case based teaching, workplace-based assessment and integrating the transfer of declarative 
knowledge into procedural, clinical reasoning skill training processes (Frenk, et al., 2010). Amongst these, the 
implicitly edified objective of an autonomous acquisition of knowledge should be supported in cultivating a concept 
of lifelong learning (Bologna Process, 2001). Within medical education an approach to learning should be provided 
that empowers individuals and prepares them to deal with dynamic complex and diverse systems. Students should 
be provided with both a broad horizon encompassing multiple domains (e.g., science, culture, and society) as well as 
in-depth study in a specific area of interest. Medical education supports students in developing a sense of social 
responsibility, as well as strong and transferable intellectual and practical skills including communication, analytical 
and problem solving skills. Most importantly perhaps is the ability to apply knowledge and skills in workplace and 
real-world settings. 
Even within a domain-specific approach, focus should be placed on medical and scientific reasoning, 
argumentation and communication, as these are necessary for students in generating their own understanding of 
basic principles of health and illness. Additionally, effects that alter these properties should be explored, such as the 
cognition-emotion interface. In addition to the advancement of computer supported collaborative learning in 
scientific reasoning and communication, all of these educational imperatives and didactic dimensions should be 
considered form a future-oriented social context. 
In order to build a competency-based and workplace-based curriculum around professional activities for medical 
education, our imperative is to foster a framework based on competencies, learning objectives and outcome. The 
following concepts are brought together in order to evaluate the implementation of new didactic methods in medical 
curricula: Inter-disciplinary, systematic approaches need to be addressed in order to reach an international valid and 
sound competency profile: i.e. The CanMEDS-competencies. : Communicator, Collaborator, Manager, Health 
Advocate, Scholar and Professional (Frank, 2005). The medical student therefore requires training of declarative 
knowledge, procedural knowledge as well as real-life skills.  
 
1.2 Emergent challenges and goals 
 
One problem that has become apparent in the course of interdisciplinary cooperation is the absence of a 
methodically controlled translation of terminology into standardized medical education nomenclature. One of our 
goals was to solve this translational problem by implementing a standardized framework.  
From the aforementioned desiderata new challenges and new research goal arise, namely a methodically 
controlled and operational translation of diverging and flexible conceptions into clear, and unambiguous 
terminology within an axiomatic framework useful for further applied science and learning projects. Besides the 
application-oriented target, a further benefit of the project in general terms of philosophy of science lies in the 
development of a trans-disciplinarily negotiated vocabulary. This interdisciplinary negotiation stems from the 
cooperation between the fields of technicians (providing tools for data-management) and teachers in medical 
education.  
 
1.3 The evolution of teaching materials in psychiatry  
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Advancements in neuro-imaging, molecular biology and the genetic disciplines have taken center stage in the 
scientific investigation of brain function in mental health and illness. These developments have allowed us greater 
insight in the discipline of psychiatry, while simultaneously complicating the teaching process. The didactic 
endeavor of any evolving field is a tentative one, especially a realm host to a plethora of divergent sub-specialties, 
from biological and molecular psychiatry to psychology, psychoanalysis and every form of psychotherapy. 
The colloquially termed “5 year gap” between research paper and clinical practice is well documented, and the 
larger gap between research and the textbook is further still. The need to bridge this gap in the rapidly evolving 
discipline of psychiatry has been elucidated in the training of future physicians and scientists (Thomas, Pai & 
Dawes, 2013). Additionally, as even brief psychiatric educational processes show significant attenuation of medical 
students’ stigma towards mental illness (Papish, Kassam, Modgill, Zanussi & Patten, 2013), the imperative of 
assessing the quality and modality of learning materials should be of concern. 
 
2. Materials and methods 
 
2.1 Creating a case-based blended-blended learning framework 
 
In order to establish a case-based curriculum, circumstances have to be created that allow workplace-based 
teaching. On the one hand, this is challenging for medical schools with high attrition rates and a great number of 
students (e.g., the Medical University Vienna), on the other hand this critical dimension offers some advantages: the 
documentation of cases is routinely established and may serve as teaching material.  
We created a framework for undergraduate medical education in order to provide a structured approach to these 
clinical cases. Additionally, we created standardized case templates for relevant interdisciplinary patient data. 
The medical student at the medical university of Vienna is exposed to a series of basic chapters in preparation for 
her practical clinical experience. We standardized the order of these chapters in our framework and clearly defined 
which relevant material may enter each chapter. This basic structure was the backbone for both the e-learning 
content and text book: Anatomy and physiology, patho-physiology and disease process, epidemiology and genetics, 
presentation and communication, diagnostics and clinical reasoning followed by therapy and prophylaxis. 
 
2.1.1 Textbook 
 
Firstly, Case-relevant declarative knowledge is compiled into a case-based textbook publication, which is created 
to work synergistically and prior to the e-learning cases in serving as a knowledge base. The textbook chapters are:  
Anatomy and physiology, patho-physiology and disease process, and epidemiology and genetics. The chapter 
“patho-physiology and disease process” is designed to overlap, being integrated and present in “presentation and 
physical examination” in the e-learning case as well. This crucial synergy aims to foster a close link in creating the 
intimate connection between morphology and clinical presentation. 
 The aim of the case-based textbook is in creating a solid, relevant foundation of declarative knowledge before 
training procedural knowledge in clinical reasoning.  
 
2.1.2 e-learning case 
 
Secondly, patient data is transferred via the hospitals i.s.h. med-based Hospital Information System into an 
anonymized case for data protection purposes, where it is then automatically imported into the e-learning case 
template on our moodle platform. The e-learning chapters are: presentation and communication, physical 
examination and instrument tests, and therapy and prophylaxis.  
Following that, interactive questions are constructed to train and test learning objectives as well as create 
procedural knowledge. The interactive questions focus on networking case data with previously learned textbook 
knowledge while training clinical reasoning by putting the content to use. The questions focus on: 
  
x Recognizing and recording symptom patterns and diagnostic red flags  
x Clinical reasoning: Understanding modes of operation for creating and arguing diagnostic hypotheses   
x Clinical decision-making: making diagnostic and therapeutic consequences.  
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An important dimension is defined in requiring students to answer why which clinical hypotheses are incorrect, 
why they would proceed with a therapy. Additionally, educators in the field set field specific foci. Examples of these 
foci are dimensions of communication in psychiatry, interdisciplinary referral communication in laboratory 
medicine, and the systematic approach to a clinical examination for orthopedic surgery and traumatology.   
The aim of the case-based e-learning is in transforming declarative knowledge into procedural knowledge, so that 
students are already accustomed to procedural algorithms for the simulated patient encounter. 
 
2.1.3 Simulated Patient contact 
 
Students are required to successfully complete the e-learning course by correctly answering all questions before 
being taking part in the seminar. The SP seminar has the aim of applying and transforming procedural knowledge 
into procedural skills. Here the student is required to observe, give feed-back on and perform a complete psychiatric 
consultation, including conducting a mental status examination and taking a psychiatric history, creating a clinical 
hypothesis or diagnostic hypothesis, deciding on further case management, and finally suggesting relevant therapy 
options using all previously learned skills. 
The SP employs the use of professional actors who have received training in embodying patients, requiring 
students to employ both the declarative knowledge and clinical reasoning learned in the textbook and e-learning 
cases. Actors learn their “roles” using prepared and anonymized patient case data. After the course, students are 
assessed both by educators, peers and themselves with communication-portfolios documenting their simulated 
consultations.  
The aim of the SP seminar is in transforming and training previous procedural knowledge as a skill, experiencing, 
documenting and reflecting on difficulties that arise from new dimensions of face-to-face communication with 
mentally ill patients. 
 
2.1.4 Learning assessment 
 
Final assessment is performed in the end of the 4th year in the Objective Structured Clinical Examination (OSCE), 
again in SP contact. Marks are given for all three aspects: declarative knowledge (i.e. Did the student remember to 
conduct each part of a standard mental status examination?), procedural knowledge (i.e. Did the student correctly 
manage the case, adhering to indicated modus operandi?) and communication skill (i.e. Did the student demonstrate 
empathy or understanding during the consultation?).  
 
2.2 The psychiatry specific approach 
 
We attempted to integrate a dual approach to understanding mental illness in educational materials, on the one 
hand the well-established mental-function and mental-structure in juxtaposition with, the biological mechanisms of 
brain function. Both are taught in parallel within the template (neuro)-anatomy and physiology, (neuro)-patho-
physiology and disease process, epidemiology and genetics template for each mental illness. 
The subjects: Anatomy and physiology, patho-physiology and disease process, and epidemiology and genetics 
find their basis in neurophysiology and brain function: Translational evidence and mouse models allow us to 
cultivate our understandings of complex interactions such as epigenetic modulations and their effects in 
interpersonal relationships. Functional imaging of psychiatric diseases allows greater insight into these altered brain 
functions although the search for the morphological substrate of affective and executive sub-functions in mental 
illness is still a matter of intense discourse. Our aim in creating a structured multi-faceted approach to understanding 
psychiatric diseases is to cultivate a wider declarative knowledge base unto which students may network and 
associate clinical reasoning and clinical skills. 
The rhetoric approach in the textbook material is designed to leave the authoritarian domain: An explanatory 
“These are the facts” towards an extended elucidation of the investigative process, a discussion of relevant 
experiments and data. One difficulty lies in determining the didactic relevance of the material while simultaneously 
not over-encumbering the student with minutiae. We believe this approach allows the student to construct her own 
understanding of the complexities of each mental illness.  
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Furthermore, creating case based text book materials makes content highly relevant, a strong advocator of the 
students’ intrinsic motivation: Learning a list of genetic polymorphisms may be facilitated by prior or subsequent 
confrontation with the phenotype in the e-case and then in simulated patient contact.  
 
 
Fig. 1. The case-based blended learning framework. A structured approach combining textbook and e-learning followed by simulated patient 
training and finally procedural knowledge assessment via objective structured clinical examination (OSCE).  
 
2.3 Inter-domain data transfer system architecture: From raw patient data to case template. 
 
At the Medical University Vienna (MUW) a system for the generation of study cases from data routinely 
documented at the Vienna General Hospital (AKH) has been established. A simplified view of the system 
architecture is shown in Figure 2. After the selection of a patient in the General Hospital’s i.s.h. med-based Hospital 
Information System (AKIM), a study case document can be created. Data from clinical documents, laboratory 
results, diagnoses etc. are included according to a predefined case profile. The anonymization of the clinical content 
is realized through an automatic procedure, which replaces e.g. patient name and dates, and completed by the 
responsible physician.  
Over a HL7 CDA (Goosen & Langford, 2014) interface the case data is exported into the MUW intranet. The 
onward transfer is conducted by the Science & Research platforms of the MUW. Its centerpiece is the RDA 
(Research Documentation & Analysis) platform, which is an IT system for the integrated support of medical 
research. The platform provides scientifically relevant data from the AKIM routine documentation in highly 
structured form in a central database. The image data function of the platform offers a range of support for 
multimedia content, which can also be integrated in the created study case templates. A clinical trial management 
system, a bioinformatics platform and an experts system complement the services provided for the support of 
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medical research at the MUW.  
Via the RDA platform the case data is transformed, pseudonymized and forwarded into the MUWs Moodle 
system. Three developed Moodle plug-ins enable the import and further editing of the transferred cases. Other 
Moodle features can be utilized within the study case templates, which provide extensive possibilities for the 
didactic processing of the clinical content including the generation of MCQs. 
 
 
Fig. 2. System architectures of patient data transfer.  
3. Results 
 
3.1 The e-learning Case Template 
 
A standardized template is used for each e-learning case in all medical fields, presentation and communication, 
physical examination and instrumental tests, and therapy and prophylaxis. 
Interactive question must be answered correctly before the student can continue to the next portion of the e-case; 
these questions open in a pop up window so that the use may continue reviewing previously unlocked relevant 
information. Additionally, skills- and knowledge competencies required in order to complete the case are listed, in 
accord with the Austrian Competency Level Catalogue for Physicians (Österreichischer Kompetenzlevelkatalog für 
Ärztliche Fertigkeiten, 2013). 
To illustrate a completed transfer and import, we present an English translation of an abbreviated e-learning case 
for an anxiety disorder (see also: https://moodle.meduniwien.ac.at/mod/teachingcase/view.php?id=12973).  
 
 
3.2 The e-learning case: “Fear” translated into English language 
 
Authors: Bela Turk and Henriette Löffler-Stastka September 2013 
Textbook knowledge: Neuro-anatomy, neurophysiology, neuropathology, psychic functioning, mental state 
examination, clinical presentation, epidemiology & genetics, diagnostics, therapy and prophylaxis are found in the 
textbook case on pages 393-405 (Löffler-Stastka & Doering, 2010). 
 
x Age: 38 Years 
x Gender: Female 
x Occupation: Domestic Engineer (Housewife) 
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x Nationality: Austrian 
x First statement on admission: 
 
“Doc, I can’t deal with the fear anymore!” 
 
Skills (Österreichischer Kompetenzlevelkatalog für Ärztliche Fertigkeiten, 2013):  
x K3 Taking a psychiatric history. 
x K17 Assessment of affective state and mental status. 
x K22 Assessment of attention span, thought processes, mental state, affective state and psychomotoric function. 
x K66 Assessment of memory, mini-mental test, clock test. 
 
Knowledge: 
x Differential diagnosis and case management of initial “fear” symptoms. 
x Suggesting correct medication- and psycho-therapy 
x Recognition and management of medication side effects  
 
3.2.1 Patient history and communication 
 
Chief complaint and history of chief complaint 
 
Psychiatric outpatient ward Admission form    Date: (xx.xx.20xx) 11:45 
 
Mrs. A, a previously healthy 38 year old female presents at the psychiatric outpatient emergency clinic at the 
General Hospital of Vienna, with a referral from her GP for severe “anxiety episodes” twice a week within the last 
eight weeks. She describes an inability to concentrate and has not been able to leave the house due to a constant, 
mounting fear.  
 
 
Mrs. A recognized the changes in her behavior 6 weeks ago, describing a typical day she says:  
“Usually wake up at six o’clock, serve breakfast and makes sure my eight year old daughter Jasmin gets up on time - 
but now I can only see Jasmin to the door instead of accompanying her to school. House work follows that, during 
these times I just start worrying – you know, thoughts about Jasmins safe return home.” 
“Then I prepare lunch and then try to learn with my daughter and help her with her homework until well into the 
evening. After dinner, it’s really hard putting Jasmin to bed. My husband comes home at nine or ten o’clock and has 
a few beers before going to bed himself, it’s around about then that I have to ask my husband to do the shopping or 
accompany me to any appointments the next day.” 
 
Current and past medical history 
“Well I take a few Aspirins, and uh… well I have a running prescription for Valium and “tummy pills” from my 
old GP” 
 
Psychiatric outpatient ward Admission form     Date:(xx.xx.20xx) 
 
MH (Medical History) 
x “Anxiety episodes” 2x/week for 8weeks, last two weeks progressively more intense. 
x No fatigue, vomiting, nausea, weight loss, night sweats. 
x Nicotine, Alcohol and Drugs negated. 
x No allergies. 
 
PMH (Past Medical History): 
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x No past neurological or psychiatric illnesses. 
   
Operations: 
x Appendectomy, 16a 
 
Anxiety episodes? 
Mrs. A. describes her anxiety attacks as short intervals where she has to sit down, feels dizzy, sweats profusely 
and has an uncontrollable sense of dread followed by uncontrollable terrifying thoughts “as if the world was going 
to end right there and then”. During the last few episodes she has had a strange sensation, as if her surroundings had 
become “unreal or surreal”. Usually, she will take “one or two Valium tablets” (10mg Diazepam) afterwards. 
 
Question  1. Why might the morphology of Mrs. A’s anxiety episodes fit a panic attack? 
 
A)She needs prescription medication after the attack  
B)She has uncontrollable and terrifying thoughts of the world ending.  
C)She describes autonomic symptoms related to a dysfunction her Amygdalae  
D)She has to sit down before the attack, indicating low blood sugar levels  
E) Her symptoms don’t fit the panic attack, because she calls them anxiety attacks.  
[Correct answers are B and C] 
 
[Over the course of an hour, the rest of the consultation was completed in a calmer environment, in this case the 
psychiatric outpatient consultation room] 
 
Psychiatric Outpatient consultation Documentation.     Date: (xx.xx.20xx) 
 
Relevant social and family history 
Mrs. A describes being overwhelmed by her daughter’s asthma and her husband’s excessive drinking. Describing 
her relationship to her husband, she uses the words “irritated and exasperated”. Six months ago she gave her 
husband an ultimatum, saying she would divorce him should he not stop. She currently has no income and is 
worried about being able to financially support her daughter if she were to leave. Her husband is largely in debt and 
“spends excessively” on family holidays and electronic appliances for their daughter.  
 
“I’m scared all the time! I just can’t stop thinking about all the terrible things that could happen.” 
 
Relevant childhood experience 
Mrs. A. describes a family history of alcohol abuse. Somewhat frankly, she explains that her father regularly 
physically abused her and her five year older sister when their grades were unsatisfactory. Their mother also 
physically abused them, yet unpredictably. This caused her to hate school, which worsened her grades and led to 
continued physical abuse. 
 
She also describes a physically violent relationship to her elder sibling. An eight-year younger brother proved to 
be the center of attention and the “angel of the family”. The younger brother was never physically abused and 
therefore both she and her elder sister were jealous of their brother. Currently, Mrs. A doesn’t stay in contact with 
her parents or her siblings.  
 
Their daughter attends primary school, yet due to her asthma, Mrs. A fears “for her life”. Finally she describes her 
daughter as being a terrible burden as “her grades are terrible” and that she takes “over an hour every day” just to 
dress her eight-year-old daughter. 
 
Current and past medication 
x NSAID consumption over the last eight years: Current dosage unknown, more than 800mg/day  
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x Valium consumption over the last eight years: Current dosage unknown, more than 30mg/day 
x Omeprazole consumption: 20mg/day 
x Mrs. A describes taking multiple pills per day, “whenever required.” 
 
Question 2. What are the risks in Mrs. A’s current medication regimen? 
 
A) Addiction to medication.  
B) Hepatic damage or jaundice.  
C) Drug interaction. 
D) Cardiac failure.  
E) Gastritis or Stomach ulcer.  
[Correct answers are A and E] 
 
Question 3. Clinical hypothesis: Which of the following organic disorders can explain Mrs. As symptoms and how 
would test for each?  
 
A) Altered thyroid or renal function.  
B) Substance or drug intoxication. 
C) Neurological illness (i.e. Wernicke-Korsakow Syndrome) 
D) Cardiac disorders (Wolf Parkinson White syndrome).  
E) Irritable bowel syndrome  
F) Electrolyte or sugar imbalance  
 
[Answers 1-5 are chosen on an electronic referral form] 
 
1) TSH, T3 and T4 for Thyroid function 
2) Toxicological screen for drug intoxication. 
3) Complete neurological status and MRI for brain-organic causes 
4) ECG or Exercise-ECG for Cardiac disorders. 
5) CBC, Electrolyte panel and blood sugar test. 
[A, B, C, D and F as well as 1-5 are correct] 
 
3.2.2 Physical examination 
 
The physical examination was then conducted during primary consultation, take special notice in test results relating 
to organic causes for her condition. 
 
Examination report– Mrs. 38a     Date: (xx.xx.20xx) 
 
Vital signs 
Core body temperature 36.8 °C. Blood pressure 131/86. Heart rate: 75 beats per min. Peripheral O2 saturation at 
99%, Respiratory rate 16 per min. Glucose 116 mg per deciliter. 
 
Physical examination 
For physical examination, the patient was in good condition. Pupils not dilated. Tongue was wet, tonsils not 
enlarged and no exudate on the tongue. No cervical or axillary adenopathy. Thyroid not enlarged. No epigastric 
tenderness without rebound or abdominal rigidity. Spleen and liver were not enlarged. There was no rash.  
 
Mental status 
Patient is alert and oriented, appears frightened and has trouble concentrating. Reduced attention span and 
describes difficulty in completing cognitive tasks, recurring anxiety and non-specific fear. No hallucinations. 
Depersonalization and derealization during panic attacks. No fatigue no reduced drive. Patient feels a high degree 
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of burden and is agitated. Affect is appropriate. Insomnia started one year ago. Sexual appetence is reduced. 
Autonomic function dysregulation during panic attacks. 
 
Neurological examination 
No focal neurological deficits. Cranial nerve function normal. Regular motoric and sensory function. No pronator 
drift. Symmetric reflexes 2+ at the biceps, triceps, knees and ankles. Coordination tests normal, no abnormal 
movements, Romberg is absent. Posture is normal. Gait is steady; heel and toe walking are normal with open and 
closed eyes. 
 
ECG 
x Sinus rhythm, 75/min, normal findings. 
x No sign of delta wave on all leads. 
 
Exercise ECG 
x Sinus rhythm, 135/min, normal findings. 
x No sign of delta wave on all leads 
 
Laboratory diagnostics 
x Laboratory tests revealed normal white-cell count, Hemoglobin, electrolytes and glucose within normal 
parameters.  
x Thyroid markers TSH, T3 and T4 in normal range. 
x Catecholamine and renal function parameters in normal range.  
x C-reactive protein in normal range.  
x Liver parameters in normal range. 
 
Imaging and instrumental diagnostics 
x Brain MRI showed normal findings.  
x No tumor, lesions, masses.  
x EEG showed normal brain activity patterns. 
 
 
Differential diagnosis 
Now it’s time to sum up the data we have collected on this patient, and suggest a diagnosis! 
 
Question 4. Which psychiatric disorders fit the patient’s symptoms? (Hint – this is the links to an ICD-10 
classification website! Look under affective disorders - http://www.icd-code.de/icd/code/F40-F48.html) 
 
A) Generalized anxiety disorder.  
B) Phobias.  
C) Post traumatic stress disorder.  
D) Panic disorder. 
E) Social phobia 
[A and D are correct] 
 
 
Diagnosis 
Insert the correct Diagnoses into this box here! 
[An interactive window requires the student to write the diagnosis onto the consultation form] 
 
x ICD-10 F41.1 Generalized Anxiety Disorder 
x DSM-IV Generalized Anxiety Disorder 
x Panic attacks 
723 Bela R. Turk et al. /  Procedia - Social and Behavioral Sciences  186 ( 2015 )  713 – 725 
x ICD-10 F41.0 Panic disorder (Episodic paroxysmal anxiety) 
x (Bonus) NSAID Abuse 
x ICD-10 F55.2 Misuse of non- addictive substances: Analgesics. 
x (Bonus) Benzodiazepine addiction 
x ICD-10 F13. - Mental and Behavioral disorders due to sedative or hypnotic agents. 
 
3.2.3 Therapy and Prophylaxis 
 
Drug therapy 
Question 5. Speaking to your attending physician, you present Mrs. A’s case. You are then asked how you would 
proceed further with Mrs. A, if she were to be admitted to the psychiatric ward. 
 
A) You would start an 8-week cognitive-behavioral-therapy regimen without medication.  
B) You would start Mrs. A on a course of selective serotonin reuptake inhibitors (SSRIs).  
C) You would immediately completely restrict benzodiazepines.  
D) You would start Mrs. A on a regimen of antipsychotic agents  
E) You would start Mrs. A on a regimen of serotonin-nor epinephrine reuptake inhibitors (SNRIs). 
[B is correct] 
 
Mrs. A shows improvement after one week and asks you about psychotherapy options. 
 
Psychotherapy 
Question 6. What form of psychotherapy would be plausible (evidence based outcome improvement) for Mrs. A?  
 
A) Electro convulsive therapy 
B) Psychodynamic therapy  
C) Cognitive Behavioral Therapy  
D) Group Socio-therapy  
E) None, only medication therapy is indicated.  
[B and C are correct] 
 
Congratulations! You have completed the e-learning case for “Anxiety”. You might encounter a similar version of 
Mrs. A in the Simulated Patient course next week. Make sure you revise diagnostic and disease management -
algorithms found on the case-based textbook chapter “Anxiety disorders” and don’t forget to brush up on taking a 
mental state exam!  
 
4. Discussion 
 
4.1 The simulated patient (SP) seminar, bedside teaching in safe waters? 
 
The SP seminar allows the previously learned declarative and procedural knowledge to be practiced and trained 
as a clinical skill. Both structure and empathy are paramount in learning the art of the medical consultation. 
The students communicate with, diagnose and suggest relevant therapy (when applicable) to SPs. Afterwards 
they are evaluated and given feedback by an instructor, their colleagues and the actor-patient.  
In psychiatry for example, “having read the book” is most definitely not preparation enough for clinical practice. 
The interaction is complicated by illness presentations and mental status changes which impede upon the 
communication process. This requires the student to self-reflect on their own communication abilities, while 
fostering the development of their therapeutic attitudes. 
Discussing interpersonal communication in SP training allows students to better address their own development. 
Inselmann et al. showed that in the psychosomatic setting medical students wish to discuss subconscious 
perceptions, reflect on the patient-physician interaction and to learn about their own actions and feelings towards the 
patient (Inselmann, Faller & Lang, 1998). Furthermore Albert et al. and Nickel et al. showed that medical students 
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seek to experience affective learning contents in primarily somatic orientated faculties (Allert et al., 2002; Nickel et 
al., 2004). Specific Case-based SPs within the framework facilitate the discussion of these experiences. 
Another dimension of learning in the SP seminar is supported by a unique feedback setting. The implementation 
of the “medical history taking groups” in the medical curriculum offered a possibility of learning in an affective (or 
“balintoid”) way. These interdisciplinary groups of up to 20 students assisted by tutors were initially introduced by 
Schüffel and Uexküll et al. (Schüffel, Köller & Falk, 2003; Schüffel, 1983) 
After one of the students takes the patients history, the others are encouraged to give feedback and express their 
feelings towards the situation and the patient. By using the group as an amplifier for their counter transference the 
students are able to learn about their emotions towards the patient during the process of medical history. These 
emotional states have been shown to be inter-related with their own therapeutic attitudes: the students’ self-
perceptions are related to their patient-perceptions. In the SP seminar, this unique environment allows the students to 
participate in both - their own and their colleagues’ work and development.  
Using the described blended-learning framework as a guide, we hope to develop an environment in which 
students can develop both their clinical reasoning and decision making simultaneously with their therapeutic 
attitudes. User rated evaluations of these processes may help to improve on current models. 
 
4.2 The ghost and the machine 
 
Training a competent physician requires the development of a knowledge and skill set that allows one to retrieve, 
process and communicate relevant data professionally, efficiently and empathically without losing sight of the 
patient in her entirety. In addition to this, perhaps the most important ability is in seeing the patient for more than a 
sum of their (computerized) data. In our framework, patient data is transformed not only into learning material, but 
also back into the (simulated) patient encounter itself. It is in these encounters that via structured feedback and meta-
cognitive discussions the development of students’ therapeutic attitude can be supported and cultivated. 
Furthermore, the approach to understanding psychiatric illnesses requires empathy both in the context of the 
doctor-patient relationship as well as an understanding of the involuntary presentation of the functional morphology 
of the disease process. In the dual learning approach of mental function as well as brain function, our approach may 
ameliorate stigma towards mental illnesses in future doctors. 
 
4.3 What’s next? 
 
The patient data transformation into the framework facilitates the implementation of both common and rare cases 
into the curriculum. The data transformation system into the e-learning case template has been implemented and is 
development in over ten different medical fields including psychiatry, pediatrics, neurology, infectious diseases, 
dermatology, microbiology, orthopedics, traumatology, internal medicine, surgery, and clinical genetics. 
While the framework facilitates standardized content creation, one danger lies in (not) employing correct didactic 
dimensions when constructing the interactive questions. One possibility would be in creating a guideline for 
question generation with medical education experts for each medical field. 
Future assessments of these systems and frameworks in other medical fields may show benefits and limitations of 
this method, in the endeavor of optimizing the current e-learning case template.  Furthermore, assessment of student 
satisfaction and examination results may quantify the benefit and acceptance of the current system.  
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